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(54) STEPPING MOTOR 

(57)Abstract: 

PURPOSE: To provide a stepping motor, which can decrease 
the friction and abrasion of a screw part and can alleviate a 
rotating load. 

CONSTITUTION: This stepping motor 1 has the structure, 
wherein the rotation of a rotor 4 is converted into the 
movement in the axial direction by the action of a screw, and an 
output shaft 9 is moved into the axial direction. The motor is 
formed in the tubular shape, and a plurality of permanent 
magnets 7 are provided at the outer surface part. At the same 
time, the following parts are provided. A screw supporting part 8 
having a tapped hole at the shaft-center position is provided in 
a rotor 4. The output shaft 9 has a male screw at the outer 
surface part. The output shaft 9 is screwed and inserted into 
the tapped hole of the screw supporting part 8 of the rotor 4. A 
spring bearing member 10 is arranged in the rotor 4 so that the 
member 10 can be moved in the axial direction and has a tapped 
hole at the shaft center position. The output shaft 9 is screwed 

and inserted into the tapped hole. A compression spring 1 1 is ( 

arranged between the rotor 4 and the spring bearing member 10 

and energizes the rotor 4 and the spring bearing member 10 into the relative axial direction. 
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* NOTICES * 

JPO and NClPi are not responsible for any 
daaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While changing rotation of Rota into a motion of shaft orientations according to an operation 
of a screw thread, being formed in tubed in the step motor made to move an output shaft to shaft 
orientations and preparing two or more permanent magnets in the periphery section Rota in which the 
**** supporter which ****s in an axis location and has a hole was formed, and the output shaft which 
has a male screw in the periphery section, and is screwed and inserted in the screw-thread hole of the 
screw-thread supporter of this Rota, The spring bearing member which is arranged by shaft orientations 
movable in this Rota, ****s in an axis location and has a hole and by which this output shaft is screwed 
and inserted in this **** hole. The step motor characterized by having a spring means to be arranged 
between this Rota and this spring bearing member, and to energize this Rota and this spring bearing 
member to relative shaft orientations. 

[Claim 2] The step motor according to claim 1 said whose spring means is a compression coil spring. 
[Claim 3] The step motor according to claim 1 said whose spring means is a spring washer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a step motor applicable to the flow control valve used 

for an internal combustion engine's inhalation-of-air system, an exhaust air system, etc. 

[0002] 

[Description of the Prior Art] The valve chest which has two or more ports in valve housing as a flow 
control valve used for an internal combustion engine's inhalation~of-air system, an exhaust air system, 
etc. is formed, the valve element and the valve seat section of a lift type are prepared in the valve 
chest, and the flow control valve of the structure where the motor to which the valve stem of a valve 
element is moved was attached in valve housing is known (for example, refer to JP,4-108367,U). 
[0003] Generally a step motor is used for this kind of flow control valve, it is inserted so that the output 
shaft which a female screw is formed in the inner circumference of Rota which has a building envelope 
in an axis location, and has a male screw may be acceptable in that Rota and that step motor may 
screw with ****, and a valve element is attached at the tip of an output shaft through direct or a valve 
stem. And through the thread part between Rota and an output shaft, rotation of Rota is changed into a 
motion of shaft orientations, an output shaft, i.e., a valve element, is moved to shaft orientations, and a 
valve is opened and closed. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way. although this kind used with an internal 
combustion engine of flow control valve receives a remarkable vibration at the time of operation of an 
engine, in order that it may control vibration of the output shaft attached through **** and may prevent 
backlash peculiar to actuation of ****, in the former, the compression coil spring which energizes an 
output shaft (valve element) to an one direction is formed between a valve element and housing or 
between an output shaft and housing. 

[0005] This compression coil spring 30 is formed for example, between the housing 33 which supports 
the upper part of a valve element 31, and the output shaft 32 on it (valve stem), as shown in drawing 5 . 
Where an output shaft 32 is pulled back most up, when a valve serves as a close by-pass bulb 
completely where an output shaft 32 is projected most caudad, and a valve is opened fully, a valve in 
the location of a close by-pass bulb completely Since [ that the height of a compression coil spring 30 
is high ] the compressibility is small, the spring load concerning an output shaft 32 is small, but since a 
compression coil spring 30 is compressed in the state of full open of a valve, the spring load increases. 
[0006] For this reason, the spring constant of the compression coil spring 30 attached for the purpose 
of control of vibration of an output shaft 32 or prevention of backlash is in the close-by-pass-bulb- 
completely condition of a valve, i.e., the condition that compressibility is small and that a spring load is 
small, and since it is set up so that it may have spring force sufficient in order to prevent vibration etc., 
the spring load of the coiled spring which changed into the compression condition at the time of full 
open of a valve becom s falriy large. 

[0007] Therefor , the rotation load increased and the step motor had th problem which causes 
increase of the torque of a step motor, and large-siz d-ization of a configuration, when a valve element 
was moved in the open direction (above). Moreover, when the energization force of a compression coil 
spring 30 became large, there was a problem on which the fnctional force of the thread part 35 of Rota 



http:/'/ www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web.cgi_ejje 



2005/07/08 



, Uh',U/-i:0U400,A LUt I AlLbU UbbUKlK I lUNJ 



2/4 > 



34 and an output shaft 32 increases, and wear of the part increases. 

[0008] This invention was made in view of the above-mentioned point, reduces friction and wear of a 
thread part, and aims at offering the step motor which can aim at mitigation of a rotation load. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the step motor of this 
invention While changing rotation of Rota into a motion of shaft orientations according to an operation of 
a screw thread, being formed in tubed in the step motor made to move an output shaft to shaft 
orientations and preparing two or more permanent magnets in the periphery section Rota in which the 
**** supporter which ****s in an axis location and has a hole was formed, and the output shaft which 
has a male screw in the periphery section, and is screwed and inserted in the screw-thread hole of the 
screw-thread supporter of Rota, It is arranged by shaft orientations movable in Rota, it ****s in an axis 
location, has a hole, and is arranged between the spring bearing member by which an output shaft is 
screwed and inserted in the screw-thread hole, and Rota and a spring bearing member, and it has a 
spring means to energize Rota and a spring bearing member to relative shaft orientations, and is 
constituted. 

[0010] Here, as a spring means, a compression coil spring or a spring washer can be used. 
[0011] 

[Function and Effect] In the step motor of such a configuration, when Rota rotates on the left by the 
starting, according to an operation of the screw-thread supporter of Rota and the thread part of an 
output shaft, rotation of Rota is changed into a motion of the shaft orientations of an output shaft, and 
it moves so that an output shaft may project the tip. On the other hand, according to an operation of 
the screw-thread supporter of Rota and the thread part of an output shaft, when Rota rotates on the 
right, it moves so that an output shaft may pull back the tip. 

[0012] In the meantime, since the spring means arranged between Rota and a spring bearing member is 
always energizing Rota and a spring bearing member to relative shaft orientations, in the thread part 
which an output shaft, the screw-thread supporter of Rota, and an output shaft and a spring bearing 
member screw, the screw thread side which is always one side contacts, and the backlash of **** is 
prevented. 

[0013] For this reason, when used for the intense flow control valve of vibration of a step motor, 
vibration of an output shaft can be controlled to the minimum, and generating of the backlash of a 
thread part can also be prevented. 

[0014] Furthermore, since what is necessary is just to set the spring load of a spring means as the 
minimum value which can prevent vibration of an output shaft and the backlash of a thread part, it can 
make frictional force of a thread part fewer than before, and can reduce wear of a thread part. 
[0015] Furtherrhore. the spring load of the spring means arranged between Rota and a spring bearing 
member is always fixed at the minimum value, and since it does not operate like before so that an 
output shaft may compress a compression coil spring, a motor can be miniaturized from reduction of the 
torque which mitigates sharply and needs the load of an output shaft. 
[0016] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 

[0017] Dr aw ing 1 shows the sectional view of the flow control valve which applied the step motor of this 
invention. 2 is housing of a step motor 1, in housing 2, the stator which looped the bobbin around the 
exiting coil 3 is fixed, and Rota 4 is arranged in the inside. Rota 4 is supported free [ rotation ] through 
ball bearings 5 and 6 to housing 2 in the upper part and lower part. 

[0018] The whole is formed in tubed and, as for Rota 4, two or more permanent magnets 7 are fixed to 
the periphery section. Furthermore, male screw 9a of the below-mentioned output shaft 9 screws in 
female screw 8a which the **** supporter 8 which ****s in the center in the axis location of Rota 4, 
and has a hole was formed, and was formed in the inner circumference. 

[0019] Furthermore, as shown in the enlarged drawing of drawing 3 , the spring bearing member 10 is 
arranged in the location which counters the **** supporter 8 inside the axis location of Rota 4. The 
spring bearing member 10 has the **** hole which had female screw 10a in the center, and an output 
shaft 9 makes female screw 10a and male screw 9a screw in the screw-thread hole, and is inserted in it. 
Moreover, the spring bearing member 10 is pivotable with Rota 4, permitting migration of shaft 
orientations by having a height and a flat part and making the height and flat part engage with the 
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crevice where it corresponded in Rota 4, as shown in drawing 2 , 

[0020] It ♦♦♦*s with the spring bearing member 1 0 arranged in Rota 4, and a compression coil spring 1 1 
is arranged between supporters 8. The spring load can be set as arbitration by ****ing with the spring 
bearing member 10 and acjjusting spacing of a supporter 8 by energizing a compression coil spring 1 1 to 
the repulsion shaft orientations which isolate the screw-thread supporter 8 and the spring bearing 
member 1 0 of Rota 4 which the output shaft 9 screwed. 

[0021] And when a flow control valve is actually used and the spring load of a compression coil spring 
1 1 receives vibration, it Is set as vibration of the output shaft 9 by the backlash of a thread part, friction 
of a thread part and wear, and extent that can control the backlash of a thread part effectively by the 
minimum value. 

[0022] The lower part of an output shaft 9 penetrates caudad a projection and the covering plate 12 
fixed to the lower part of housing 2 out of Rota 4, and a valve element 13 is fixed at the tip. The lower 
part of an output shaft 9 is supported by shaft orientations movable while It is formed so that It may 
have a variant cross section, and the part prevents rotation by bearing of the covering plate 12. 
Moreover, stopper 9b for projecting with the pull back edge to some output shafts 9. and stopping at the 
end is prepared. 

[0023] As shown in drawing 1 R> 1. the step motor 1 of such a configuration is fixed downward to the 
upper part of the valve housing 15 so that the valve element 13 at the tip of an output shaft may be 
inserted into the valve chest 1 6. 

[0024] It is the structure where the circulation hole 17 which prepared valve seat 17a in the perimeter is 
formed in the valve chest 16 bottom, and the circulation hole 17 is opened and closed by a rise and 
descent of a valve element 13. The inlet-port port 18 is established in the right-hand side of the valve 
chest 16, and an exit port 19 is established in the left-hand side of the valve housing 15. 
[0025] Next, if actuation of a flow control valve is explained, when closing the valve, a step motor 1 
rotates Rota 4 leftward. If Rota 4 rotates leftward, according to an operation of the screw-thread 
supporter 8 of Rota 4 and the thread part of an output shaft 9, rotation of Rota 4 will be changed into a 
motion of the shaft orientations of an output shaft 9, and it will move so that an output shaft 9 may 
project the tip. 

[0026] On the other hand, when opening a valve, a step motor 1 rotates Rota 4 rightward. If Rota 4 
rotates rightward, it will move according to an operation of the screw-thread supporter 8 of Rota 4 and 
the thread part of an output shaft 9 so that an output shaft 9 may pull back the tip. 
[0027] In the meantime, since the compression coil spring 1 1 arranged between the screw-thread 
supporter 8 of Rota 4 and the spring bearing member 10 is always energizing Rota 4 and the spring 
bearing member 10 to relative shaft orientations, in the thread part which an output shaft 9, the screw- 
thread supporter 8 of Rota 4, and an output shaft 9 and the spring bearing member 10 screw, the screw 
thread side which is always one side contacts, and the backlash of **** is prevented. 
[0028] For this reason, when used for the intense flow control valve of vibration of a step motor 1, 
vibration of an output shaft 9 can be controlled to the minimum, and generating of the backlash of a 
thread part can also be prevented. 

[0029] Furthermore, since what is necessary is just to set the spring load of a compression coil spring 
1 1 as the minimum value which can prevent vibration of an output shaft 9 and the backlash of a thread 
part, it can make frictional force of a thread part fewer than before, and can reduce wear of a thread 
part. 

[0030] Furthermore, the spring load of the compression coil spring 1 1 arranged between Rota 4 and the 
spring bearing member 10 is always fixed at the minimum value irrespective of migration of an output 
shaft 9. and like before, since it does not operate so that an output shaft may compress a compression 
coil spring, it can mitigate the load of an output shaft 9 sharply. Therefore, since the torque of the 
motor to need can be reduced, it becomes possible to miniaturize a motor. 

[0031] Drawing 4 shows other examples. In this example, instead of the above-mentioned compression 
coil spring 1 1 , the spring washers 21 , such as a wav washer, with the spring bearing member 20. 
and It is arranged betw en support rs 28, and ^MoMcs with the spring bearing member 20 with this spring 
washer 21, and a supporter 28 is energized by relative shaft orientations. Although it operates like the 
above and its operation and effectiveness are also the same as when this spring washer 21 is used, 
when a spring washer 21 is used, the die length of the shaft orientations of Rota 4 can be made shorter 
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than the case where a compression coil spring is used. 
[Translation done.] 
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DESCFaPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the flow control valve which used the step motor of 
this invention. 

[Drawing 2] It is the IHI sectional view of drawing 1 . 

[Drawing 3] It is an expanded sectional view inside a rotor. 

[Drawing 4] It is an expanded sectional view inside the rotor of other examples. 

[Drawing 5] It is drawing of longitudinal section of the flow control valve which used the conventional 

step motor. 

[Description of Notations] 

1-step motor, 4-Rota. 7-permanent magnet, 9-output shaft, 10-spring bearing member, 1 1 -compression 
coil spring. 



[Translation done.] 
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